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(54) MICROWAVE BAND AMPLIFIER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a microwave band amplifier which 
excels in the distortion characteristics by grounding the bipolar transistors 
of the preceding and next stages via their emitters or bases and actuating 
one of both transistors in a base current constant mode and the other in a 
base voltage constant mode respectively. 

SOLUTION: A bipolar transistor TR 1 of the preceding stage is actuated in 
a base current constant mode, and a bipolar TR 2 of the next stage is 
actuated in a base voltage constant mode. Thus, the phase rotates in the 
positive direction at the preceding stage and then rotates in the negative 
direction at the next stage respectively. As a result, both modes are 
canceled with the total phase of an amplifier and it's possible to secure a 
state where the phase of the output power Pout of the next stage does not 
rotate at all to the input power Pin of the preceding stage. As the rotation 
of the phase produced at the preceding stage is canceled by the rotation of 
the phase of the next stage, the rotation of the total phase of the amplifier 
can be suppressed. In such a constitution, a microwave band amplifier 
which excels in the distortion characteristic is obtained. 
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1 

Ma, fiL«SS^W/K-7h7>^^^fl *<oi^-f 

Ma, XIZ&&<o\,^irtifr—ft<D'<4#—7 by^iSx 
tfV^/tf— 9 h 9:^**aS'<— *«E— ft*— Kt'i 

2 ] if 1 IStfO-^ * p»7 
ifE^-^mJE-ft*- K-CK^i-S^*— 9 h7> 

ft*T?ftfE1-S <t 5 ft*JEK:Rft£ftT:i3!9 , 
JifE^-^mSE-ft*- K-Cftlf^i-5^>f h7V 

ft^ati^t s«[ t * a ± 5 ft ®«tM{-Rft £ tix v> 

3 ] i ts«co^^ * pSSry/c^ 

±15"<-*m^-ft*- K-C»ff i-S^W *K-9 h 9 > 

i/*?(D^—xmWitfK p^^ii^ k^tk— 9 

■bfl*"T*»fM-6lti: ft 5 «t 5 4t««l:RSESftt« 
±15^— *mi£— ft* — Kt?tbf^-f-S^>f aK— 9 h7>- 
^^^iSAiRSfcttABaoKf^jR-ciJifPi-S cfc 5 ftm 

[W*^4] LT^-f #— 9 h7>i?*? 

Ma, &t5««av<-f 5 h7^^it -ecov>-r 

nt> ^^<-^«JE-ft*~ WifM-StOI**) 9 > 
Ma, X#4«a<DV^i"ti^— h7V^ 
^(O^— s>*Hl«EE#^ !£— iro^ #— 9 h7 
V^^^^B^^i5V^AB^^^C^^TOV^i J1 tL7!)^ 

■lifP«^»f^i-SJ: 5ftttJE«cKft*nr*5 9, ftLjj<D 

i^/W^-7 h7V^^^AiK^tfj;ABW!!] 
f^«T*»f^i-5 J: 5 481£l:RSSiiT^5: b 

Ma, MM^^-7h7>^^n ^-co^-r 



(2) 3#5B¥l 0- 1 3 5 7 5 0 

Ma, xii»a©^fti^-*^M *-7 h7>^ 

^B^«-c»f^-i"S«[i:ft4J: 5 ft«*ffil-Rft S*iT 
*5f9, te^/W^-7 h7>^^^-^tIJi s , 

xiu^^mst^s mm^<Dy<^^-7 b7>i?xf&'h 

ffiirftS J: 5ft«8t»c»ft*n-CV^S^ £ *W@Lb1r 

JO [»#«6] LT/W*-5 F^^^ 

Ma, MS^#-7h7^^^lt ^(D^^-T 
tittf-^— *«JE— ft*— Xte^tf^-f 
ftfe**^— ft*— KT?»f£-rSfc0>t?fc 9 . 
Sua, Xf4»ft©V^ix^-*0/W*-5 h?^^ 
^jft*'*— 0, ftil^'W^— 9 h9>v ? *£' 

Ma, Mi^M^-7 h7y^^lt -ton^i" 
ttt^^<— ft*— K-eibf^i-s t^-cfc 9 , rt> 

Ma, *-<zv<>r#— 9 h7 >^ 

yy7^^Bat:i5^ABS^^ca^t'Ov^fti^^ 
5ft«JBEI^KftS4x-C*5 9, ffi^^ 

{&jj(D;<4 ?$—7 b 7 >^^A^£fcteAB$&<Dt!j 
fl«-C»fM-a «t 5 ftWEKRftiStiT^S w 

Ma, Stf«ft^M#-?h7^>lt ^r^^-r 
nta*^— *««t— ft*- KTftfftstwefc ^ 

ma, xtt8aov^fw-*©/w*-7 h7^^^ 
*gv<— nu^^mas^ 5 , fg-#tfvw #— 

7 b 9>V ? ^^^/J^m-^^«C^-^V^TB^iCigV^AB^ 

^ wttf^jR-Cftf^-rsMirftS J: 5 ftmSfcffil-RftStiT 

ft *«* *3 ^ x a m * fc tt a b i®<7) n itm x&ft-t z> 

tt t ft 5 ± 5 ft«i«ffl[fcKft £ tir v > 5 - b «r«r* 4: -f 

Ma, xtt«aov^r*t^-*<o^>r #-9 h7^ 

^^-<-^m?5E-ft*- KT«t5t^t*fc^ to* 
5^ <Ds<«<7$— 9 h 9 ^v^^^a^— *HJ£— ft*— KT'Sb 



3 

iis^-^m/E— jt^e— KT*a^"rs^^#-7 h9> 

h 7 ^v^^'Mf -MM&KiS^TAftSfcttA Bft<7) 

Bflsft-eBfifM- sffl t 5 i 5 K£ snrv^ 

1 0] itffiSf^i: h 9 

X^£l&m^;ft7^--;fr<7VW;K-9 h7>^ 

h 7>v?^**S/hfB -g-ffiSEfci&^T Bfttdifi^ABftco 
±15^<— s^e— K-etb^a^w*— 9 h9> 

l ] if "ISiST- <b Lt/^^7 h7>y^ 
ftul&^V ^K— 9 h 7Vi/^^^-^ii5S-^- K"t? 

2] Lt^^-7 F7>^^ 

^SrttflLfcnS ( n fit 3 J^Jt<7)g$c) «/£(75-7-<*n 

#»(7)^*-7 h7^^^ll -tOWTftfctfS^ * 

9 h7y^^^-^ta- K-eiW-r 

StOTfcf), ^«9CO (n-m) &0VM#-9 h7V 

#ft^)/^7|f-7 h7y^^li, t^V^ftlt)i S/ <- 

n^OH<7)mg (mfi 1 J^± n - 1 J£AT<7)g$0 0>'< 
-fsK—9 F7^?o^i$ ^^PflSJi^> 
^tf-=7 h7>^^^BMCfi^AB«i^t>C»^t* 



(3) 0 - 1 3 5 7 5 0 

4 

*59, £19^ (n-m) gO/M/f-7h7>"^^W 
y *[H]«JE#. fiE^jtf— 9 h7^^^ 

a a * a b a <d m vtm -e n -r s i 5 * * s. r ^ 

n^H« (mfi 1 J^_tn - 1 J^T^S^:) 0V< 
BE'M 9 h9 v^^^3&S/hfS*i!B«^*5V^TB 

a is v > a b a oftfisa-dbfts-r a ft 1 4 ^> «t 5 4«* 

fl*KKJ£$ftT*3 9 , (n-m) t<?)^^-7 

^—9 h9>-^^^3dS/J>fS#ffi«^*5^-CAa*^:fiA 

^ [»*915] liffi^iFi: IT/W^7 h9^i^^ 
^ftfflltn^ (ntt3£JL±^»») MOv^^u 

#S^*-7h7y^^tt, -t^v^-fntds^c— 

n^^9^(7)m^ (mliiain- laT^lft) 
^^-7h7V^^^^-^Sitfe^ mV<D (n 
-m) WL<n'*<< ty*—? hyy^x^^x^; s/*8Mft-cfc 

^ [flt«16] ifipS^^-i: Ut^#-7 h7^ 
nWc<D o h<Dm& (m « 1 J£Jt± n - 1 £tT<7}g$0 ^^"< 

#-9 k K-c»fp-r 

5fc<£>T*fc*K SltXO (n-m) ^C0/>^ t^— 9 h 9 >- 
-f^— 9 h7^^^^^x* 5^^^ 

-f^— 9 ^9>'v ; ^^^B^^ci5^/^ABa^ i bca^T 

^ ^v^-r^oiif^ftTiiif^-rs «t 3 4«jE^R**n-r 
±.mmv<n (n-m) ^co^^-r ^— 9 h7^^^M 

±1Em®(7? 9 ^<^^^ O (m-k) ^(7)^^^^— 9h9 
\s*J?s&<n o -b<D'J?fj:< ttl o^5^y^><7^— 9 N9> 

^^Aa^/c?iABacoib^a-ci!jf^-rs «t 5 tc^ 

7] Lt/M^-7 h 9 

5^? jft»r>^*5V^T, 



5 

n&CD 0 h(Dmgc (mfi 1 £A± n - 1 J^T<0«E*) <0'< 
S4>(0-efcf9, HtYXD (n-m) feW^7F7> 
_hlEml£<7)9^<7)kl& (k tt 1 J^±mJ^T^S^:) 

JLfESS»9tf> (n-m) »^M*-7h7^W 
_bf2m^:C0 5 ^COa^ (7) (m-k) t<7)/^^7h7 
lsi?*?<D 0 h<0'Pte< t fc 10«/q^7 h7^ 
^^^iSAi|R*fcttABjHo»f^»-clbf^i-SJ: 5» 

£><9> «!9<E> (n-m) ^M^7F7>^^^^ 

-T^— 9 h7y^^^B^C£^ABS^^C^4t 

JtE8&!9<a (n-m) ^W^7h7>^«t; 
JifBm^O 5 ^0^9 CO (m-k) g^#-7 f7 
<D o h<D'ptj:< t fc lo»M^-7 h7^ 
^ ^ ^ Aft* fctt A B iR^iftftt'i^t S J: 9 fc< 

m^m^-7 h9^*^j;£^<m^nt^-<~* 

nl£(D 5 ^<7)ml& (mfi 1 i^±n - 1 j^T^Sife) 0V< 
««9<A (n-m) SflV^/tf— 9 F7^^^ 
JilEm^^9^^k^ (k « 1 W±m^T^«E«) 0V< 

^^7h7>^^^-^t^ s =»i^^^aat 

«^55v^ABiRottf^a^»fPi-s«[t ft5 J: 5 &«flE 
±IS^«9C0 (n-m) ®<ZV<W tff — 9 h 9 > * SU« 



(4) teBH^l 0 - 1 3 5 7 5 0 

6 

_hf£ml£<7) 9 (D (m-k) ^>{#-7h7 

y^^H^M< it io»<>f^-7 h7> 

v^^S/Mf -IHB«I^ :^TA*Sfc«:ABiR<&»tfUR 

•etb^-rs J: 5 £tirv>6 t><Dx*hz> z t & 

[l»*«2 0] tftl^T-i: 1X^^-7 h7>^ 
[0 0 0 1] 

✓M#-9 h7y^^^^Mlf:^^^n$sry/ 
£0 [0 0 0 2] 

[0 0 0 3] ^(OW* njftflfHa^T^^Ttt. tB 

^CSffiffi^EIte^»Offi«fc*«i-*fc», h7> 
^^WffifgC^t-K, FET, ^M^-7h7> 

[0 0 0 4] 

[0 0 0 5] '&m<D-v< 2 PftWTV^tt, ^tl, 

[0 0 0 6] r<o*Wtt±IEoBH*r*M't-afc«>jj:/ji 
5^ £titzh<DX\ ^tigtZmmZitZZ tte<, 



7 

[0 0 0 7] ifc, CO^tt, «ftfc^*M4§:fco, 

^ 1 4 < m a s - 1 £ s w t -r 5 . 

[0 0 0 8] 

^^Ci^v^^nS^ryy (f**JSi) tt, 

*#«**£ LT/M#-7 h7 VCx* L*: 2 R 

*6, Xlif^v^fiit^-^gitet^^ mra, Xtt 

XhZ> 0 

[0009] * n&^r^y 

(1***2) tt, »**iKttow*n«#r 

Jol^T, _h!5^<— ^ttJE— S-=e— K-C»f^t"5^-Y^— 
7h7y^^^-^xv^rfltJE^ 

h 7 ^v^^^^/Hf ^€HttU:43^TA«*;fcttABiftO 

li^iftt'ft^t 5 tt £ ft 5 J: 5 ft«SE«*c»« Stitv^ 

[00 10] ttPJCi^^^ntffir^ 
(If** 3) tt, M*JHE«o^>r ^ ottflfr^^ 

ABicolMT«ft5It^5«t 5 ftWMIfcRje 

«t 5ft*ffiteRftSftT^6fc©-c*>6. 
[ooi i] tt^ci^w^s^ryy 

(11**4) tt, *m*?tLt^#-7h7^ 

wr, wta^/f-^h^v^^ft 

R, Xli88W^fW-^^^#-7 h^yv 1 ^^ 

tf)^— ^ y*WMIffi#, ^-^(D/^^-7 h7> 

(^-CftfHSJ: 3ft«JEK:R££ftT:i3 0 , 

*<0^-<*-7 h7>^^^AiR*fcttAB»<OillfN 

»-cibflsi-fi <t 5 ftSEEtcR^* ttr^s fca>t?*>5 0 

[00 12] * n^^T^y 



(5) #WWl 0- 1 3 5 7 5 0 

8 

(Sf**5) tt, *B^ilW#-9h7>^ 
fflR, ^«W^-7h7^^it t©V>f 
R, Xll^v W-*^<^*-7 h7V^# 

h 7 ^*^Hf ^fflSctCl*5l^T B»*Cliav^A B»<^ 

mtmxmt-tzmttez x ? temmm^mtsnxto 

•9, ffi^flVM «K— 7 h7>^^W^- *fSSfc#\ x 3 

#«*^*jv^TA**fcttABift(o«if^jH-e»ffi-s«[ 

irft^i: 5 ft««ffil::R^£ftT^5k<7>T**>5 0 
[0013] It #5SWJC«5^^ * ottryT 1 
(1***6) tt, i tt/M #-7 h 7 ^ ^ 

SfrR, Mt^M^7h7y^^^ft -to^-f 
ftfc^— ^mBE-je^E— K-c»f^-f5. xtt-^-cD^-f 

a, xf±iioi>f w-j^^-7 h7>^^ 
[0014] *fc, **w*w«5^-r * n&^r>-7 p 

(fit** 7) tt, s***6SE*fctf>w ^ aiS^r >-7 p tc 
*>0, «rR, xtt««ov^-fft^-*«>^3i«- 

7 h7y^*©^-^X$ y^Bl tiffin, ^^*"<7)^^ 
^7^-7 h7>^^^BM(:i5^ABS^f)CStt' 

[lABM«-cHtt5J: 5 ftSJE*c:R^*ftTV^ 

[0015] *fc, ^ nS9/yy 

(1***8) tt, IS*3S6f5«cO^-r ^ pSST^}: 
*5^T, m$k, Rtf*S^M#-7 h7^y^?li> 
•ecOV>-fftt^^<-^®«c-^- tot? 
fet), ^)^o, SfrR, Xf4«R<OV^ft^— *<D/<>f jK— 

^Sv>AB^oK^ffiTlft^5{fi^ft5 J; 9ftS^M 

(CR3e$ftT*5<9, f&^C0^<^ 7 h7>v/^^C0^ 
— ^«flC 3l/^^8W, Rte^O/^-f 7 h 7 

^v^^^dS/Hf *HSJ|Scf:::foi^T A^l^ttAB^otit)^ 
*-C»f^i-Stti:ft5 i 5 ft««M^RJESftTV^5 t 

[0016] *^BJtC^S^>< ^ aft^TVT 0 

(8***9) tt, it****: Lt/M#- 7 h7>^ 

50 huR, XliM^)^fix^--.^/W^-7 h^Vv 5 ^ 



9 

tt^-f sjf— 7 h7^**J&SBiRK:ia^ABJRri>bC» 

[0 0 17] *3£$li;:{££W * nftSFTVT 0 

(«Mio) tt, «i*?iU^#-7h7^ 

t\ ma:, xfiaa^v^-rn^— ^co/wtk— 7 h 7>- 

7 h7>'^^O^x; s/^BB 

[0 0 1 8 J * n^T^T* 

1) fi, tfiHsft-T^ LW^-7 h7^^ 

[0 0 19] *»W^««W^ojftflfr^ 
(»*«12) fit, tiIi^iLT/^^-7b7V^ 
^^SfflLfcnS (nJi3Jm±^»«r) *Wt<E>W * 
njK?!?T>' 7^*51^ §S^/<>f^7 h7V^^ 

tt, W^fjxt^^y^ftjS, 3m^cov^;ft,^ 
n&(D 5 -h(Omfk (mttlJK±n- 
l^TcoSt) ^^-7h7^^^^-^fi 
-f^-KT'tm^fcOtfe^ ®£<9<7} (n-m) © 

[0 0 2 0] ^f:, ^icRS^^nSfr^ 
(»*3S13) fi, *S**iLW#-7h7^ 

nj£«T>7 p f;i:fc3l/>"C, #a(7)/<>C/K-7 1^7^^^ 

C0T'fe»9, nI£cD 5 *>cOmI3: (mfi 1 J^Jin - 1 J^TcD 

JE#, =7 h 7V^**aSBiRK:iff^AB»j&» 



(6) ISBB 5 ? 10-135750 

10 

H£££tLT:*o^ £1*9 CO (n-m) ^/^^7h7 
^v?^^*«AiR*fcf4AB«(OlflfP<R-e»f^'r5 J: 0 t£ 
[0 0 2 1 ] ifc, ^Ci^^^^DMT^ 

pSS7y7 p l:jo^T, *H^4«-7h7^^? 

(DX'foQ. nl£cD 9 ^(7)m^ (mfil^_bn-iaT^ 
SE») (D^-T 5 h 7 V^^©^- ^SSfiri^ xi U 
flE»W#— 7 h7>"^^^/Wf^^ 

«V^TB«KiEv^AB«OttfP«-e»ff-*-5«i:*5 «t 
5 4«««[^»*SiX-C*5 9, ^^co (n-m) 

^/f-7h7y^^^-7i»\ ^^9 9W$l 

R'<>f 7 h7>-^^^iftS/hfflr#««lC*5V^TA 

iR * fc tt A B »o»ff«'Cibfp-*' 5« i: ft 5 J: 5 *«* 

[0 0 2 2 ] * njS^TVT 0 

(W*3li5) li, itiiftLT^^^h^v^ 
^**r«fflLfcn« (nf*3^±cD^ifc) «/£<£>-^ * 
>7 p i^*5l^T, #HW«>T ^— 7 h =7ls*/*9 

cDT*£>*9, ng(7)H(7)mg (mlilHin-l«K 

Be 9 cd (n-m) gfflVM *K— 7 h7>^^^x; y 

J£? [0 0 2 3] *fc, ^^P^iC^^^^^n&^r^T 5 
(»*!16) tttimT-i: LT^>f*-7 h^Vv 5 
^^^fgffiLfcn^ (nfi3^±(DSt) «^c^-^-f ^ 
njKWr>'7 p ^*5V^-C, n^cr>5^(Om^ (mtt 1 
n-l^TcD^) 0/W^-7h7^^^-7 
ttffi— 3£^~ Kt?ttf1M-5fc<0-C*>9 , ^^cO (n- 
m) ao^^f tK— 7 h^V^^^^S^— ^«SE— — 
K"C»fP'T5t^'Cfc9, iifSm^O^ ^cok^ (kfi 
ia±mJ£iTcoS^c) co^<-f 7 h *7 > *J * 9 <n<<— 
^ y9ffiMEEf)K 7 h 7 ^ v^^ ^ ^ B jR 

^ kjE^a B«^&cjR4^^u^-rn^<o»f^jR-ciiifpi- 

S«t 5<C«ffi^K«S*Lr*5!9, ±IS^«9cO (n-m) 
WLV>'<4#—7 h7^^atf±Ema©5^3S5 
CO (m-k) ^CO^^-f^— 7 h = 7^i?X9<D5h<D'pf£ 
< t t 1 Oy^g£y<^ y -tf— ^ h ^ as A«*fcfi A 

B»W»f^«T-fJ!l^i-5«fc 9 ^CO 

[0 0 2 4] S^c, *ftW^&Z>^s( 9 *&m7 >7* 
(»*«17) fi, tfiPI^^^ LW^-7 h 7>v> 
^^«ffllf:n^ (nfi3^±cOS^c) ffi^cCO^^ ^ 
5^ n^^T>'7 P ^^V^T, n^c0 5^cOm^ (mlilfill 



11 

««— S^t- K-Cttfls-rSfcO-C*>9 x ««9<E> (n- 
m) »(7V<>f#— 7 h7V^^^- *«fl= — jE^E- — 

= U ^#-7^7^^ 

0) (n-m) SW/M 7j?-7 h7^^xt;±iama 

<£>5*>£>«9<& (m- k) ^W^-7h7>^^ 
A»*^ifiAB«Oftf^ja"Cttf^i-6 ct 5 i:/^7^$ 

(«*si8) m^m^-t tw^7 h7>^ 

"CfcO, n©<£> 5 *><£>mlft (mfl 1 J^iin - 1 £XT<F>M 

3S) tfV<-f#-7 h7>v^*#^ y ^*»t?«ifp-r 

^ttO-Cfe^, $I9<7) (n-m) gO/^^7h7^ 
5^kl& (k fi 1 £X±m£XT<om%C) <ns<s(7$—7h 

=7 ^^Bajciav^AB»^?>ca**c^v>-rn^ 

Si 9 05 (n-m) Stf^-f 7 h^^^&tf-LJE 
mI£CQ 5 ^)CD^ t) CO (m-k) t^^^-7 h7yv> 
Xf<D5 1b<D'J>te< it 10»M^7 h7y^ 

* ^ Am s fc « a b » <a ft «MR-c»f£-f a J: 5 i^<>r r 

[0 0 2 6 ] *fc, *»W»C«S-r-f ^crttfltT^^ 
(»*«19) tt, »B*ftLW#-7h7^ 
^*tftfflLfcn9 (ntt3J^±OtS() M^^^f^ 

"C*>0, n^(D9^<^m^ (mlil^ln-HWS 
ft) O/M^-7 F7>^^^x> >7^g*t«]^t 
6t)OT*fc^ $l«9cD (n-m) a^W#-7 h7> 
^^dX-^ftit'imtrotfc^ _hf£mlS:<7) 
v^^kt (kttl £X±mSiT(Dm%t) ^M^-7F 
7 ^co^— i'* §£'W# 

-7F7 ^^^^^/hfS-^fflSc^*3V^TBa^iav^AB 

T*3f9, ±1S^«9(D (n-m) »0V<>f 7 h 7 ^ 
**Xtf±!Smia:<a 5 -*>0>»9 <D (m-k) Wt<D'<4# 

— 7 by fit*? a> 5 h<D'pf£< th lo^q^- 

7 h7V^^^^/hm^«(C*3V>TA®^y u cf^ABjg5 

5o 
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[0027] ^ii:«6^^^njS^ryy 
(»*«2 0) tt % *(Hf^ttt^#-5h7^ 

7 h 7yy^^^-^tE"£^- K-eftfls 

[0 0 2 8] 

[»WG>II1S«>W«] 

«-7F7^^ 3fiRFAM^fc5 0 4 J* 

£ 0 1 OflR FttlM^&So 
£0 [0 0 2 9) B 2lttM1&<DJ&1& 1 ^«t5"^>f ^ 

V^T\ UttA^tA (Pin) fC»i-5*ja<75^>f 

5 h7y^^ i otH^S^ofiffi c^tEjteft, i 2 teA 
(pin) #—7 h^v 5 ** 

Afimij (Pin) {^^^^oi^m^^fiii^se*^^ 
[oo3o] R*c»m;io^TRWi-*o *mm<DMm 

1 IC «fcS^^^ njg#TV7 P T*fi, ta^M#-7h 
7^** 1 Sgfi (Ib) KT% &gfc 

7 h7>^^ 2 *«JE (Vb ) — ^ 

Kt*»ft^t6o 'M*— 7 h7>^^^r Ib ^ 

t> (Pin) &mto\*tzt$<<n&ft<Di3}fc&lE<DjjfalZl- 

^ [0031] /M^-7 h7y^^^v B — ^ 
-< > tr— y > * <d /£ v^fis T^fitffl ^ rfi] \z lufitSo 

^S(D/M^-7 h7^^ 2tt, AtU^ 
^^>fc°-^>-^S:ig^{c^gl5-t-Sr iiaot, A* 

mt) (Pin) ds*jDLfct#^ffitt«>iate*A<o*iS]^ 

[0 0 3 2] Sot, E]2^1-cfc 5 t-, MO/M^ 

-7 h7>^^ i offiti i i »]e*iri^[hhel. mm 

SO (D/n^tK-7 h7 V^^CDffi:*! 1 2 fi^ft^f^]^lHlte-r 
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&<DX\ T >y b — ^/KDfiltfB 1 3 -CteS#rtS3rir 
/Is&tl. ffl»<0PinKl»LT«»tf>tti* (Pout ) ttffi 

[0033] w<7) j: 5 *nM<ommi K ? 

# i B K-e»tfsi-*fc*>£ u tfci*tf>'<w#— 

^ h7^^^^ 2^v B — Ktif^tstoi L 

[0 0 3 4] <C*3, ±lEHJ6<^^ffi 1 T-*l, SfTlfcffV'W 
^-7h7>y^^^I B -S^-KT\ »S0V*>f*K 

fc#, flUS^'M #—7 h7>^^^V B — K 

T\ Sg^/^^-7 h7^#* I b — Jt*~ K"C 

fcfc £ZT>7<Dm¥fttL<Dfa±<D%)%:%m-tZ> 0 tz.fi 

IB KT% lg^/K-7h7V^^^v 

[ 0 0 3 5 ] J^T\ «r»0V<>f#— 7 h7V^^^I 
b — — KT% ig(7)/M^-7 h7>^^SrV B 
K^»fE£*5«j££ Itl^f/^MC 

[0 0 3 6] Haii'M**— 5 F7^^^2o^ 

>rr^^~K (i B -s, fttfVB-S) 

£#£>* $Uf#OJE>fiH:(Gain Compression) Sr^i" II "Cfe 
9, H^*5V^T«*llltttU^«y3 (Pout ) £^lh, HI 3 
JC*5V^T, ffi*usi B — — KTl!jf££-tt*:£ # CO^IJ 
*#<7}EE*§ft&\ fi^ifiVB KTlbfis 

h7>^^^2o(7)/M7^ ; e"K (Ib — ^, 
V B —36) t?ftfP$*fc4:#0, ffitB^IeHfc* (Phase) 

m^/ (Pout ) £tf1- 0 Hj4tdio^r, I^ifi I B — ^ 

[0 0 3 7] i3, EU^-r— *f* s P-T-V^^x (3i 
^ y * + X : 4X40/;ra 2 X4 0« £2 0<0'"W 

t**-k (i B -je, &t^v B -m) x»mi¥mtxm 

/WT^3!/^^tllj:4 8 0mA, = l^*«JE (V 
CE) #3. 4 VCHO— £ LT^£ 0 
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[0 0 3 8] H3a><b2pJ*«fc iti^^ (Pout ) 

^ 2 9 d B mKTt'li, fiJ^coffiSi^ I b -JE* — K"C 

[0 0 3 9] SWcl»tSSrS*$n5, ^Ui^, S^J 

y<? [0040] *fc. H 4 36»fe*ija ±5tc, mtimt) (p 

out) ^2 9dBm«Tm 2o^W7^ i t-Ki 

[0 0 4 1 ] fi^oT, 5 h7 Vv^^SrfflV^c 

2©7y7 9 (:^v^{j;, 1 <o*^tt I B — ^-=e— K 

[0 0 4 2] IHSte'Wtf?— 7 F7^^S:20©/< 
-fr*-=E™K (Ib &tfV B -^) T*»^S-frfc 

£#£>* ft^D?^ (PAE : Power Added Efficiency) 
WtBTfc?, BKis^T*ttteHj*«;*J (Pout ) 
^ WWittftJPSft*«r^i-o ID5(wio^r, HAttlB 
— K, /^T^^U^^iSlc = 4 8 0mAt:- 

^7^3t/^S«I c ="4 8 0mA-eBffStfci 
#<^^SDa*Sr, fiEg^^Vfi — K, ^-f7^3 

L/y^m3tIc = 3 0 0 m A ^ itt t # ^ftft^ 

**r^-r 0 ay^^M^osit, (v 
ce) fii2 3, m4<Dt><Dt m— T-fo^o 

[0 0 4 3] M<£>ffi££!*& (^fitteAC P (Adjacent 
Channel Power) ^-48dBc) 1"£ £,05 
t/Tl^j;?!:, ^7^I C = 4 8 0mA(Z)^> I 
B K, V B -^KHCPAE=5 1%t 

V B — Jt^E— KCO^, ^7XI C ==300 
mACt^^ mjjmZkAs¥i&T J &TlZ-P AE = 5 3 
%{C±#-T^ 0 i"-<TC0tli^U-</KC^^T, I 

b — KJ: «9 t3 v B — £^e— K05*dsp AE^Ii 

^ 0 ffior, S»*j&*M£ftS 2®S(?D*^fi, I B - 
KJ: «9 t> v B ^ K-C»fPS-&S**sftv> 0 

[0044] *ni&<Dj&m i tc ^ 

^ b — ^^E— KT% i^q/f-7h7^^^?:VB 

^^l^, ^m^, ^a^2ar>7 p ^^^(r«^-c:^5 

[0 0 4 5] HH6^ffi2. ft*C**KC5jtlB<0»J||2 

(a6^^^pM7yyco^trat5 0 

^^-7h7vy^^^5%, Vb — JE^e™ K-eibfE 

t5it^W^-7 h7V^^^-7X> 

5^ m& (v B e) ^^ ro«ax^^-7h7>^^^B 
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{c^TftSMI 5 &ft«j=E«l;i*3Ei-a r t J: g * 
[0 0 4 6] *l:B^ov^TRBt5o H6#i*Hlfi 
tf><&EI"e*>?K HKHsv^T, 2 l (j:A*i* (Pin) ' 

*t-r*iMrS0v<>f #-9 f?^^^ i (D^mco^it. 

2 2ttA^lA (Pin) lC«-*-*«ao^>f h7 
2 <DW&<omt, 2 3 teT h — ^/UCDA^I 
mti (Pin) ^«-i-5fiJ»<75*<bSr j e:ix« r ix^'r« 

[0 0 4 7] ^#—9 hy^itxfomt IT, Al 
GaAs/GaAs HBT (Hetero junction Bipolar 

Transistor) £ C ^ X*fc%L <0 ±tf £ e AlGaAs/ 
G a A s HBTtlt *IJ#<^ U =T U Srftofc* 
l-te^— y^lWttlE (V B e) ~ 1 • 3 5VSST* itf 

fifcfl! *II«i2^fi, i^HBTKZ)^ 

Sbi:fi^V B E, 0y^.tfV B E~l. 2 5Viri-^c 

StlS^HBTIc«t-5fiJ#(i % IU6 2 1 tclTn 

COHBTfi, V BE — 1. 3 5Vtfffflt^^ 0 6*0 
ft§2 2 K:^-r«fc 5 Pin^/h$^ffi|ST^IJ#(iy =. 

ruf^^fc^ Pinds*tJni-ai:*ij#tt«^i-5 0 

[0 0 4 8 ] fi£oT\ wi'&&t<Ds<>(7tZ*-7 F7^y^^ 

[0049] ro^tc, *^i«i2(a^-7^^ 

t^)^^7 h7y^^^^, *m*-fixktfS'<— * 
ttffi— ft*- KTftfEt-Sfcoi: U £>o, ffiifS: 
#-9 h7^^^-^x-; y^BBfllffiS:, 
#—9 h 9 ^^^B^tCi^AB^T^ib CftiTO . 

v^TtL^oftf^SftTKif^i-S J: 5 fc«JEfcRftU a« ^ 
<7VM*K— 9 h7^^^^- ^ ^ ^MfiEESr, 
m'Utf—y h7y^^^Ajai/:liAB»i« 

[0 0 5 0] ±EjttfiO»«2T*tt, m»<0'<4 

tf—y b 7 Vv^^Srfg^VBE (V B e^ 1 • 2 5 V) 
T% aS— 9 h7V^^Srii«WV B E (V B E ^ 
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-l. 3 5v) x*&m-rz>ffif&k Lfci«, mso/m * 

— 9 h 9 V BE (V BE ~1. 3 5V) 
T% iSOA^f Ttf— 9 h9>v J ^^^<S^V BE (V BE - 
1. 2 5V) "e«fflt5i«tlTti<, _bIE^ffitf> 

[0 0 5 1 ] *fc, ±B*»0»I*2-Ctt\ MA. XV 
iS^W^-7h7^^^S:, ^^-rfttri 5 ^— 

ft*— Kriftft^st^t Lfcas. wa, at/ 
K^»«si-sfcoi u ma. xttaa 

(Ol^-ftb^tfVW #— 9 h^^v 1 ^^^^-^!^^, 
tt^st?— 9 h7>^^^2 is? #nM&. tt^J 

— 9 h9 ^**j&S/Jv» #«Jgcfc:te^TBttK:i£^AB 
«<o»f^«-c»f^i- S * 4: S J: 5 ttttSKttdKft L . 

/W^-7h7^^^i:UAlGaAs/Ga 
As HBT^ffll^i^^X^i:, fluStfVW # — 

9 b 9>v 5 **<tv<— ^Wtft I B S:w£>jirr®<7V<>r #— 
9 F7>y^^^3i/^ *«StS I c & I c =0—1/1 
oxia?p®ijfD (i cs ) fCTi^j; 5(-i^fti-^ 0 

ftl«8(5<75fttttt, I CS = ^ ^^ffi« (cm -2 ) X10 5 
A/cm 2 T-fcSo ^^7, gg^W^-^h^V^^ 
o^-^m»S I b :^^q#-7h7V^ 

^ ^ a m * fc tt a b m <d m r^m -e n f^-r 5 «t 0 ta m k. a» 

^t^o 3i/^^iii c ^o~i/i oxgafDm* 
(Ics) 9{-5S:ft$^rcflijao^'<^^-9 h9 

tt, A^ST^PinOii^Pt t hlzmiW-tZo '&&<Ds<j 

^7h7y^^^it AiR*fcttAB«^ibf^«'Ctt 
[0052] mm^mm3. »:ic:**wo*is<o»*3 

^ffi 3 (C J; 5 ^-f * o V^fi 2 a«^{-Sigg L fc 

^^^^-9 b9>v ; ^^co5 mfa^r I B -ft*- K 

x% ^a^v B -ft*- K-e»f^s*6± 1 1 
t^. i b -ft*- K-e»fPi-s«[r»o^>r*-9 h9 

>-^^^(7D^<— ^«SftSrK^<^3jf— 9 h7V^^3 

ip^iii^tL, v B -ft*- K-cMf^i-ait« 
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7 h7^^^*3ft5A«4fcttAB3R<Z)illf^ilR-C»f^i-S 
7h7>"^>l, 2HtAlGaAs/GaAs 

>-v^^ 2{iv B E= 1.35 v— £^e — K-eSbf^^-fr, 

iWa<7V*>f 7 h 7 yv/^ ^HU C = 0-1/1 0 
xtsfamrjfc (ics) £&5J:5K:ib £iHifi-r£ 0 
[0 0 5 3] ro±5ft*jtlt<o»lB3^J:5^^^ n 

«r»*J-C#. £ I B — K-C«if^i-5B5®(JO 

fp-t-5*4:*S±5ft«i5IE»c:ia^L. v B — Jg^- - K 

•e»^t5»a^#-7 h^y^^^^vBES:, - 

£>»a'M#— 7 h^y^^^Ait/cfiABi^B 

*sfeo?gffi3^"^^ ^ ujssr v^-ctt, ±mMm<DM 

[0 0 5 4] fc*3, ±E*lfc«>*<8 3 "Ctt, fttjaSr I b 
-t^-KTMc £^9, ?£a£V B KT?ii« 

-ea*^<>r sr*Mt, i b k-c i c 9 * 

^SSr Ib -S^-- I cSrRSH^i: IT t «t < , 

[ 0 0 5 5 ] Sfc, ±EH«^H3m i B -^ 
- Kt»fft5^#-7 h7^^^^Bi}^t>A 
B»w»^jRti^f5i^t Lfc#, I B — K 
■eftffi-S^TK— 7 h 7 ^^O^— 
wwr^, 1-*to*>^>f 7 h7 v^^^^/Hf ^» 
ffl«*-^v^TAjK*^(iAB»^tii^«R-C»^-rs J: 3 
ftliU V B —36* — KT*»fp-r6^^^— 7 h7> 
v^^O^— ^WEStRa^tK— 7 F7y^^^B» 

^3ev^AB»d»&CiR*^<z5v>i"n^^»f^iR^»f^i" 

[0 0 5 6]IS«14. B7M*»K<Blfttt<0*« 
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6 0 BfcfcHT, Hi tra-«F#ttlR|-Xtt«S»»'C 

ta^— *«at— ^xW}Yf-r^h<Dt u itua^ 
✓<>r#— 7 h?^? i sr^-^sflSi: u &a«v< 

<5 o 

[0057] _biEH*£a>?fcf6 i jfc^L 3 tii^-f ttfctfr, 
»ait^-f#-5 F7>^^x^ ytmmt It 

-7h7v^^i^7giiu «a*>»*>f#— 

7 h7^^ 2Srx^ y^KUSt trv^o ^WtK 
-7 h7>^^^VBE©tti: ttft &\tLY£. A 1 G 
aAs/GaAs HBT^, mia<7) V B E* - 1 - 
35V, aa^VBE*!. 35Vif^ B 
[0 0 5 8] X&m^s*^ 7 h 7 * £:V 

flfj, iait)^^7h7y^^^$rx^ 7 ^^jst 

U fljatfVM aK— 7 h 7 Ib — — K 

[0 0 5 9] :^0i9 *nt&<Dl&t&4fc ? 

Ts wa, sww^-7h^^^, ^ 

fltra^^>f 7 h7^v^^^ 1 S:^— ggo 
±E**(0»ii ^P^, J»a-e*C6ffiSo|sHE*«« 
>7 P h-^^T^ffit@oil]te€rSifflT*#, ^#tt(^M^L 

[0060] **3, ±ia*ift^»iB4-cttiKra^>^^* 

-7 h7>^^ 1 $r-<-^^iHi, »ftO^#-7 h 
7>v^^^ 2 Sr^^ y?&mt Ufc^s, sua^'M 

^ 7 h7v^^ 1 £^ h 

[0061] ±iamfco»<i4t?ttwa, ^r/^ 

iff-^- K^tb^-rs^co^ bfc^, sua, Rt/« 

««-3t^- K-ctf^t 5 1 o i Lt t J: t\ 

"Ctt, ^^««©^>f #-9 h 9 ^ ^ t I b -)£ 

-7 h7>^^^r I B K"C»f^*** 31 
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x<Dmmx*-5It&kteZ> 0 tot, rcoj: otem$Lb L/c 

[0 0 6 2] ntfo<OJ&1&5. fc\Z*&9HDm&<DJ&mi5 

yf»m<D'<<<tf—7 b?>i?X* 2 CO 

SLfcfcfl)"?*)*. AlGaAs/GaA 

^Vbe*-1. 2 5V (— 5£) tU 9 
h7^^©V B E«:-l. 3 5V (— 3£) tt§ 0 
[0 0 6 3] :<^J: 5ft*rtit6ri:K:J: 5, ±ISH 

r>7 b — * /wpm&P intfm 

[0 0 6 4] 4*3, ±1E**OJ»lft5-ett, 

9 F7>y^^ l ^V B E<^^ffi^fii:£'h$ < Lfc 
^> it^M^-7 h7>'^^ 2tf>V B E0>fiS*'J N £ 

#-9 h?>^^2^x; yft&mt Lfc 
#\ it^/M ^ - 7 h 7 y v 1 ^ ^ 1 

[0 0 6 5 ] ±e*«SO»l»5-Cttl|llf«, 
^(D/^/K-7 h7>^^^, ^W^-rtiisTfi^—x 

h9 v^^^cov B E^*6^I^M^/h$ < Lfc^, ffl 
», Wito^/f-7h7>^^^, *r<znvfft 

/V tf— 9 b*7>*S**<D I b #0>'<>f # — 9 h 

9>v J *^(£>=' u-^ *«8c0S, tK— 9 

*fESft#s, 9 h9>v^^/Mf 

*c fc^tAftitiiAB 1R (Oft f^iR -ciJb^-T 5 tt 50 
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[0 0 6 6] *fc, lEtt^Ms-ctiMR, at/« 
^^q^-7 h7>^^?:> vitas'*— ^ 

7 b^^i/** (DVBEZnZ^'C tf— 9 h7>y^^^B 

-rS^-f#-9 h7y^?*R^#-7 h9>'> ? ^ 
^d5/Hf #ffi«^*3V^TA»4fcttABjKa)ib^iR"Ci& 

j£*- K-C»^+5^-f*— 9 h7>-^^^(Z)iB 

-*£0^^-7h7>^^^^^^^^I»\ fK'* 

9 h 9 Vv 1 * ^s&S/jxflr ^rfiMSE^fcu>r B«*^5e5v^ 
AB*0»f^j|Rt?«if^-rs«(i:4-6 <fc 9 4«8Effi(cK^ 
U -<-^tE-^-Kti^tS^^7 h7> 
v?^^SrfiE^-T#— 9 h^y^^^^Ai^fcfiABl 

[0067] -mmcoitms. m^mwoommcDmne 
mm6{z&z>-r<<( ? n«»7y/it 2^i:»ii 

*£U «r £I B -^-KT% » (4fc 

[0 0 6 8] ±i6LfcJ:5*-, ^SttfiG^-ftf— 9 
^«»^oi B -3e-C»f^$*fct*i:Bia»c:, fiffi 
eit^t*^ -yj, 9 h 9 

y^^$r i b -^*- K-e»fP**5fc, ^ 
m*—b*x\ mjj<Ds<^tf-7 h7y^^^v B 

*- K-C»f££-£5 J: 9 Ltz±m^M(DBm l irWI 

OEHES:»WJ-Ct, ffi»tt«5«ixfc^>r ^ nfi^T ^7" 
[0 0 6 9 ] jt«S(OJB«7. Jkd*»«l«>|Mfi^tt7 
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M^F?^^, mm. aa*!^— 

ifi£U til $rI B -^Kt% « 

tefj) a£V B -Jfr*- K"C»fPS-&Si: t fcfc* v B 
— K-CBfM-£'<-< ^— 7 b 7 >-^^<73V BE £ 
S£'WtK— 7 h 7>-v ? ^^^B^(Ciav>ABJK^<bCiK 
S^^i^a^Bflsfc^BfM-S J: 5tt«BEtcR* 

*\ fcSV^tt Ib — 36^— KT?«if^-f"*^M*— 7 h7 
i/v^^tf) i B Srtt— *0>'W#— 7 h^v^^GD^ 

7 h7^^^WfifS« 
K*5^T B »*C fiV ^ A B ftO»f^«T?»f^i- Sffi fc ft 5 

ct 5 ft««*tfcRje u v B -se^e- Kt?»f^-rs^>r 
matt ifctotfcs. 

[0 0 7 0] :wi5ft«Si:t5: t(^J:"9, -LKS8 

^J51*t7 7 y h^o:tm 5aft*i6S#fetb, 

[0 0 7 1 ] ft£3, ±fEHJEo^^ 7 X-ltffi (*fcf* 
tt) -S*— K-C, « (*fcttl») a£V B -* 

*- KT?Bf^s*s <fc ma, &u*t&a<zv* 

tLttiV\ KOS^li, mia, »a-e<offitt«EI(B 

^*Mt^s»*«:»6nftv^, tna, «at?<o3pj»(o*B 

[0 0 7 2] Il(7)il8. ±lEllji6<Z>7gJ£l ftV^LIS 

[ 0 0 7 3 ] ±IS#llllfi<o»«^RK^bWfe^ftJ: 5 
ic, #ao/<-<7K— 7 h7 >^**<7>Bfl^£^a>fct:: 

B — KT?»f^*-B:5^VB —36*— KT?»fES-e: 

sd^s*>9, ^nbo»*-&t?*-e#arttc4ai9^ 
>is*>s. Sot, -^>r ? njgt«r^^a«ds 

#a^^it^4 n iio ^ft^ 0 i,a»u cnbo-r-<T 

rt\ ffi«OEieo««<0»**||+5tO-Cf4ft<, n 

&<d? <t fc la^ffi^aiffittoEMEirifiiis 

RftS«t 5ft*a^*te*-C*>S^il*sfc5 0 
[0 0 7 4] JUfcWfctt, na (nf4 3fiJl±©«Efc) fl* 
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^-KT'OTt^t)(7)t^^ 8! 9 <7) (n-m) a<7} 
t^tOTfeS:^ Xfi, na (nte3J£A±<£>SE«:) 

<DX*&>*). n$k(D o ^cOma (mte 1 £A±n - 1 
70 ®9<7} (n-m) h7>^^^x^> 

[0 0 7 5 ] 4fc, nao5*>W>4<i:tia^M 
/tf— 7 h7^^^^77.M, *0V<>fsK— 7 h 
7 > v 1 * * OflJWflS P inKl» LTti^D-T 5 «t 5 ftflt^i" 

[0 0 7 6 ] Atftt^tt, 
^ i) na (nfi3J^±c7)S^:) M^^^^oSSTy 
7 P [C^^T, #il!0/W*-7h7>^?^ ^ftl 
t^-T.mJE-S*- Ktll^tit^i U na^ 9 
^Oma (mf* 1 W±n- 1 WT<£>S») ?VM#— 7 

h 7 ^^B^(Cifi^AB^*^ibC^^TCOV^"fH 

(n-m) aO/^TK— 7 h^^^^^-^x - 

[0 0 7 7 ] ii) na (nte3£X±<Dm&) mf&<D^^ 

niO^Omt (mfil J^±n- lKTOlt) 

Sc^, K^>f^-7 h7y^^^Bft(:ifi^ABiR^ 
HflMftTttfM-Sttfc ft€> ct 5 ft««E««cK3£$n-Cfc 
0. ^ t9 O (n-m) S^V#-7h9^^^©^< 

^ ^^A»4fcttAB«0»f^3|R^llif^i-att<!:ftS J: 5 

[0 0 7 8] iii) na (nfi3J^±OlS) It^O^ 
^ nS»7 >-7°^jo^T, ng(DH« (mtt 1 
J^LJL n - 1 \£T(OW%0 ©/^^-7h7V^7^^ 
Kt^tStOt'fo^ ^^(^ (n 
-m) ^/q^-7 h7y^x^^/<- 
-KtftfftSWtU _kiEma<£>5^<59ka ( k 
1 J!^±mJ^T^S^c) <^)^^>f ^K— 7 h7y^?0^- 

5^ (:£^AB8^bcat -eoi ^ix^oBftS-cib^i- 



ft 
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SJ: 5fc«EKKJ6U ±IE»9tf> (n-m) 
#-7 h7y^^fttf±Emaro5 CO (m- 

k) a^/^ * - 7 h 7 ^ ^> 5 *)^'>4 < i: t 1 

o*rft/<>f#— 7 h7^*?ri s Agfc£fcf*ABi&<Olij 

[0 0 7 9] iv) ng (nte3«±<Og«fc) 
^ njfclrTV^iSt^-C, ng(DH« (mtt 1 £A 
±n - 1 J^T^Slc) (O^-f^— 7 h 7V^^^- 
^«8IE— 3£-=t— Kt?»f^-rafcO!>"CfcO, ««9<Z> (n- 
m) «(0^>T5«— 7 h^^****'*— *«£E— 56^ — 

Kt*lfft5t©iL, _h8Eml9:<E>5 tD(Dk& (Mil 
aim^T^It) (D^^-7F7y^x^W/<-x 

m) S^#-7 h7^^^&i;±Sma^HW 
a "9 CO (m-k) g^M^7F7>^^^HW 
loftB/M*-? h 7^***5 A»Sfc 

fiABffl^f&f^a-eBf^-r^ j: 5 {c/mtx LTtni^o 

[0080]v) n » ( n 3 J^±cOgj&) «/&cO^-f 

U n®<Z)5*><£>mS (mf* 1 J^_h n - 1 ^LT^S^) 

<7)-e*)«9, S«9<50 (n-m) WL<r>'<4 tf— 7 h 7 > v** 
^^S^<— ^gfifi^ifcf^-rStOt U ±lEml&CO 5 
klfe (k 1 J^imJL^T^S^:) ^>f/f-7F7>^ 
*;n 5 7 *W«JES:, ^M^7h7>V? 
^^^B^^ig^AB^^^C^^-C(7)V>-rtt7!>^it]flF 

<fc 5 4tECgtL, ±f£^»9<0 (n- 
m) tf? — 7 h 7>S*;**2fct/±fEmg:a> 5 ^><£> 

n*)<D (m-k) WL<0'<4i$—7 h7>i?X?<Dl ^CO 
t t 10^q#-7 h7^?iSA«Sfc 

[0 0 8 1 ] vi) nS (nn3£A±(Dmm 

* as v^ftfc^- k-cb^s tot 

(ZVWtf— ? h7y^i?^x^ y^gi-CBfftSt 
^9<0 (n-m) g^^-7F7^ 
^^-^i-CBf^tSt^iL, _hl£ml£(7} 5 -h<D 
ki£ (ktel«±m«T£>lE!»:) ^W^7h7>^ 
^^co-<— =»u* *«9Kj&s, 7^ 
7:<'v ^ ;**as/^ff ^•€B4E^c:*5V^■r Btt^j£v>ABjR(7)i6 

9 <0 (n-m) &<7VM# — 7 h 7 ^ ^ S^JciEm 
l£C0 3 -b(7)$H9 CO (m-k) a(D/W^-7 h^V^^ 
^co 5 -h<D'J?tj:< t t 1 o^r^^^^ tK— 7 h 7 * 
^/Hf^i^{c^o^TAja^/c^AB^Olti^T'I&^ 
1"5 «t 9^77; Lfc#ja«?V^i*n3&^«fiRt-rSC 
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M^4#tt^tl/c^^^n^ST>'7 P ^3g:W±0 

[0082] fc*5, ±iafit«ois]e<o*iflt<z>a!i*s:»-B 

#«*^±IE«#0*fk*r*l«i-«a*«r#« i) 
i) ^MM^^rtCJ;^ fut@<oiH]gc7)ffi 
ffio^t*iJ»co^{t^*mi-^^m(Opf^<oJ5bm^# 

t5 3aH±^a*fi»©-7/f * d j^st > / 7 ? ^^si" 

70 [0 0 8 3] nffc ( n #i 3 ^±colS) fflffiScOO-^ 

flM-at^t-ra;: t t-j: *9> ±mmm(owm 1 -ckw 

L/c, it«»^-^>rXSr*#<-i-SCt*<, flHxfc 
fi^«^T-#S tv^5a*36S»b*tSC ttti^5 *t?t 
[0 0 8 4] 

ttr^T" ^cttttf, *(W?tLW# 

-tmvmta^s v?mm, xte-ton^-rnt 

L, {&jj<ns<'{ ^—7 F^y^^^^-^IE-^ 

- K-cttffi-sflWEt mattcsfin^s 
[0 0 8 5 ] 9 vftLmr^y 

(»**2) ^«t*xtf, lf*JSllS«cCO^^^n^^r 

>r 7 h 7 >v^^ ^^B«tciav>AB«ft^^ cift*r* 

*5 9, ±IE-<-^««— K-eftf^t5^M#-7 

^ ^-7 ^7>'V ? ^^^/J^^t-^^^^V^TA^^/-C^1A 

B JROftf^ar »fPi- 6« t * 6 J: 5 *««Kffl[^K3e $ 

»offiftoiafi^«fc9^^V"fe^snsct^«t9, r 

>7 p h-^yUTcofitgoiHlfe^«]*J-Ct^) t ttfc, A 

««#o*fk«r*(r«t»«Tf*|v^5 c t 

fcj: 19 , T>-7° h — ^/KZ>jpJ#S:Pin^i*v^>5H4"e7 

o«sry7 ( ^ist^5WfeS 0 
[0086] «l«^,W^SS7yy 

50 (8***3) Jcitttf, !f*JlllB«co^^^nK^T 
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*9 ^Vir/u^ft^C tic «fc «9 % T h — ^/u-e^ffi 

^/K73*iJ»«rPiniSiBv^|SH*"C7 9 y hl:«o:i:^ 

[0 0 8 7] **WJC«S-^-f ^njftflfr^^ 

^t, Sua, »tf«ft©^#-9 h7^^*lt -t 
Sua, XttttStOt^ix^— *05y<>f 9 S7>- 

a>0>»fts»T*»fM-5«fc 5 4*ffitCK^SnT*3 9, fill 

t tcj: 9, r>y h — */uojflJ#*Pin#i»5^ 
[0 0 8 8 ] **WK«s-^>r^nja[*r^ 

tf? — 7 h 7>'V ^ ^^^/J^^f^Jgc(C^V^TB^{CifiV^A 

B«©»fp«-c»ff-t-6«[i:ft5 J: 5 4«SE«[»c»*$ 
ttr*5«9, i^q#-7h7>^^^-^fl 

#M N f1!^^i|!UC;&V^T A£#£ A B #&<7)iM^£&"Clft}f£ 
0 C <tfcj; «9 S T^T 0 h — ^yK7>*J»S:Pin^iBv^ffiffl 
[0 0 8 9] *fc, #^lC^6^^n&^T>7 P 

(»*«6) tc±ntf. wii^<i:iT^^-7h7 
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f9, «ft«. M»^fW-*^^7F7> 

[0090] sfc % *^p^tc^5^-r * pttr^ 

^fc&^r, sua, Wlt^^-7h7y^ 

a«)fl[ftoifil:<t 0 * + y-lr/uSfti c i t J: 9 , T 
^7* h — ^yu-C^fl[ftO[ateS:»fW-e# 6 <b t tic, A 

[0 0 9 1 ] ^fc, *^P^{C^5^^^a^^T>'7 P 

>'7 p ^ciov^r, sua, Mia^^7h7^ 
t^T*>«9, ^o, Ma, xtta«ov^-rn^— 

b a tcis^ a b a^» fea-ctt ft -r^> tt t4*«t5 

t£*ffimz.WT££tix&*>* tt^M^-n^yv 1 

40 —7 h 7>v ; ^^^wJ^ff ^tB«J-*5V^TAa*fcttAB 

aco»f^a-c»i^i-sffii:*5«t 5 tt*««[ic»3esn 

^fitBc7)[H3fe(c J: «9 ^r^>-feyu^tt5 C <k {c J: «9 N r>- 
«t 9 > T>-7° h — ^/u<75*iJ»Sr Pin^S5U^JS0iS-e77 

y hc^oc^r^t^, m^f&nmtbxmtiti^^ ? u 

[0 0 9 2] ^fc, ^P^fC^^-e^^cz^^TV-T 0 
^ (S*#JS9) {cj:nfi\ LT/W*-? h7 



'» 
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>^ * Zi&m Ltz 2 Wtm&n-rJ 9 nKS7>^io 
^v?****^— ft*— K-CftfiH-5fc*>-Cfc 

- KTtt^i"^) tOTfc 9 , ±iS-<--*mEE-ft*- K 

§^<f#-7 ^>^;**asBi»t;:i5^AB« 

^R«*nx*5 9, ifE^-^Siffi-ft*- KT?»f£-*- 
ffiMldRft£jft,T^£1Sf/&£ Lfc3&»fe, A£>mt)^tt-t 

[0 0 9 3] **WIC«-S^^^n«lrr>'7 F 

7>"^**4rffiffl Lfc 2««J5fc*>W * nS87yy(: ^7 

Xi^^fW-*^MjK-7F 
^V-^****^— *«»t— ft*™ KT-Bf^-t-St^-Cfe 
•9, l*^M^-7 b7V^^^w-^fJI-^ 

U9 9*MtK K'MsK— 7 h 9 
{-^^TB«^iS^AB«(7)ttfP«^»f^-rsffii*S 
J: 5 *««Effl^Rft$ixr*3 0, ±IG-<— *®JE— ft* 

— K-eib^-f s^^-r tk— 7 > 
Bttwttfftt-cttfp-t-s J: 5 ft«ffi*cRftSixrv^sifl 

SrC*tl>^5 d t\Z X V) s h — */U0>flJ»fcPin 

*sMv^$SH*-C77 5/ Mcftor fc*$-c#, l^H^I 

[0 0 9 4 ] Sfc, #*IHfc«S^-f * Pjfi|7^ 

l) tc<fc*if*\ ifi^tLW^-^h 
7^^^S:«[ffl Lfc2Si^v>f * P»ry/{: 
fcv^r, i^/K-7 h7y^^^^^ft-s 

*JE-ft*- K-CB^tSt^t Lfcri* 

[0 0 9 5 ] * n^^T>7 P 

(lf*«l 2) ICiixtf, itWSt^t Lt^#-7 h 
7>^**«rttJBLfcn« (nfi3a±cog$:) «/&60 
* njS»T>'7 P lC*5V^T, M^^7h7y 
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_hn - 1 ^Ttf>g$:) ^W^-7h7>y^^^- 
^mSE-ft*- Kt'»^tSt(Offe>9, ^ ^ co ( n - 
m) S^/M#-7 h ^v****^— *«EE-ft* — 

OleIteSr«l*JT?#, S1#i40«ttfc^-f * n^^r^7 p 

[0 0 9 6] sMSlHKflsa-^ ^ nStSryy 
(«*«13) MJztU*. •B*ftU^#-9h 
7^^Sttffllfcn9 (nte3J^±<7)§f» 

tSt^tfc^ nSO 5 ^G0m|£ (mfi 1 £Ui n - 1 

«ffi^RftS*tT*3!9 , m<9<D (n-m) ^/M^- 
7 h7V^^*dSAjR*fcttAB«0»f^jR-etbf^i-S 

[0 0 9 7] «PJCg5'7-l'^DjSS7y7 P 
(M*514) k:J;tm\ if Lt/W #-7 h 

7^^?:ftfflltng (n(i3 6l±^IS) «/&oo 
■^-T * njRflfT>'7 P ^*5l^T, #i^W^-7h7> 

i~S fctOTfc «9 . ng(7)^Om^ (mfilW±n-l 

^M^-7h7y^^^MI 

So S3 V > T B ft Id £ ^ A B iR CO gt) < 1^ "C ®J i ^ i~ Z> ffi 
tft«J:5ft«j«»dRft*nT*5 9, (n- 

m) ^cox<^tK— ^ h 7 >v^^ = ^ 

fcv^TAiR*fcttABj|BO»f^«-eftfp-rs|ti:4S i 

5^m»ltdRft$tb-cvN5*^:i: Lfc3&»e>, r>-7 D h 

^ D^»rv7 p $r3^JW±co^g:«^TlimT^ 

[0 0 9 8 ] ^7t, **Bl:«5-e>f^D8i7y7' 
5) *dJ:ixtf, ti*S*^Fi: Lt^>f tf— 7 h 

■vf ? oJK^T >7 P tdioVN-C, #8W#-7h7^ 
^^^fi, '?^cov^-f^^ 1 b^-<-^m/E-ft*- KtfUif^ 
Xli-t^i/^-fixt^^— ft*~ Kt»^ 
t^tOtfc^ nS^HOmS (mlilWn-1 
WTcoS^fic) ^S-n^^^^Sftt' 
*>I9, ^^CO (n-m) R0V<>f7K— 7 h7>^^^ 
y ^»*T*>*«rti: LfcA»6, 7>7 P h-^yux^ 
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[0 0 9 9] *fc, *aflK«6^^ojSff7^ 
(S»**l 6) fcifttf, *B*fi: Lt/M*-9 h 

jy^d'titfflLfcnft (nfi3KJ:(08ft) fg/=£c7) 
* P^^TV^tdjoV^T, n|£<7) 9 *bG0mI3: (mf4 

1 AU±n - 1 UTCOmm h7>'^^^^ 

(n-m) ^v<^^-7 h7>i/^^^S/<-^|;a- 
— K-ClfcftH-a fe<DT?*>0, ±Ema<£>5*>£>kI8: 
(kttl£Jl±m£JlT<0«E*) ^^-7h7>"^^ 

■JitPi-«J:5*«JE^Re**tTj30, ±E«9<£> (n 

-m) g^>f^-7 h9^**&t/±Em»(D3 % 
tf)^9C0 (m-k) g(D/^^-7h7y^^(OH 
GD'>&< i l oa$R»<-f 7 h9>v^^Aft4 

[0 10 0] ^nttWTV^ 
(W*I17) K:£*xf4\ ***ftU/^#-7h 
7V^^S:ftfflLfcna (nfj:3a±OSS) 

1 J^±n - 1 J^TCO^S) ^^-7h7y^^5 

(n-m) ^W^-7 hy^^^^^-^lE- 

(k 14 1 Wlm^TOlt) ^^-7h7y^^ 

9 

v?* * ^/Hf ^^ciC^o^T B ftCifiPAB ft tf>»Mtft 

IS^CO (n-m) ©(D/W tf— 7 h 7 > 5^* *%.Tf± 
mm&<noh<Dm*)<D (m-k) fk<0'<4 t$— 9 h 7 > 

^^^AiR4fcfiABiR(Ot(|f^jR-Cilif^i-4 «fc 3 fc/W 

7^§ntv^»*ttfc^e), r^^h— 
[0101] *fc, **Wte«5^^pjft*r^ 

(»*«18) K«fcftn *(MfftU/M#-7h 
7y^^S:ftfflLtng (nf4 3 1^±G0g$:) «/&G0 
W * DftSTVT/Kl&^T, #^W^-7 h7> 

v^* *f4*m^;h,tas^— *«J£— KT'ift^i- 
S 0, nlS^^mlS: (mf4l£*±n-lJ^ 

T<7)«») ^M^-7h7^y^^5x>^git 
»f^i-SfcOT?*>«9, «9<£> (n-m) SflVM 9 

ml&co 5 *><0klfc (kliittlmUlTwSft) 

-7h7^^^x*y^tJI^ §£/^/K 
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— 9 h7>^^^Bgll:i5^ABiffi^^)C^^t(OV^ 

•9, ±1S^«9^ (n-m) 9©/^ 9 h 9 V ^ 
XtJLhiEmS0>9^a>3»!9<7> (m-k) »tf>/M 9 
h 7 >-t> x 1? <D 0 h(D'J?fj: < t t lo^/M^-7 h 

7 v * & a m 4 fc a b ft nf^ft r*» f^-r 

[0 10 2] 4fc, *«WlC«5W*n«*T>':/ 
(W*« 1 9) Cifttf, itKSl^i Lt/M*-7 h 
7^?«rttfflLtna (ntt3K±OSE*) tS#c<7) 

3t<OT*£>*K n|&C0 9 ^<7}ml£ (m (4 1 J£A_h n - 1 J£Jt 
T<omm <Ds<4#~ 9 h7^^5x; y^Sf*-C 
ftf^-rStO-Cfct), #e<9C0 (n-m) atfVW/K— 9 
h 7 Vv?^ ^ ^-^gifSi^tS t ^T*fc 9 , ±15 
*0 mg(DH^k^ (k f4 1 i^_hmJ^T^S^:) <0'<-f ft 

— 9 h7>^*o^- 0E 

v ^ a b ft co » f^ft -c m ft-t 5 {fi: t & 5 «t 5 * m»sffi k k 

SS*LT*3«9. ±3M5t*)<0 (n-m) &<D^-f#— 9h 
9>^**&t/±f£mlfc<^?^O^'9<0 (m-k) 
/^#-9 h9>$***03 *>0/J^ft< it loASR/^ 
4 ft— =7 Y*7^*?*9ft 'Ht^-mm^ *5V^TA»4fctt 
A b ft col&^ft -Ctb^i" Si:3i:^7x^ v ^ 5 ffi 

[0 10 3] Sfc, ^ojftflfT^ 

(1**312 0) (ami id*?iiw^7h 

7>^?tttfflLfcnt (n(43J^±(Og^) «iSC0 

So 

[b 1 1 ^<Dftw<Dnn<oj&m 1 tcjis-^^ ^ 
[@2] nnnmiR wz^z-^^ ? pwryy^A 

[13] /<-r^— 9 h7>^^!r2o(Z)/^7^^ 
-K (l B St/v B — Ti3b^S^:fci#<o % 

^lJ^#c50/±^fi(Gain Compression) ^Ttit$)a o 
50 [i4] /W^-7 h7>-^^^^2oC0/W7^^ 
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— K ( I B RT1V E X-®ft£l£tzt£<D, 
ilLn(D\Bl&& (Phase) ^tiT^^o 

[15] 7 f>7>^^^200/W7^^ 

— K (Ib &^V B -JE) T»fl?S*fci: "SO, 
W-jDa* (PAE : Power Added Efficiency) t*tH 

[16] lW^^Ml2(a^v><^ 

[17] z<D^m(Dmm<Djfm4\zx^^-( 
[Ell ] 



2 . 




2: «©<0/«<K-5 K5>2;** 
3: RFA**^- 

5 :£«fE9 

7 : fm*a>u& 

10 : RFUfttt? 
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-9 h7 y^^oi^K, 5 6 mas 

«e*b^ 7 ans^nns. s stE», 9 ma 

^/<>f 3«-5 h5>^^^©U*«E-&iaB. 10 RF 

ttjjjSB^ 11 ig^#-7h7y^^wA^ 

ft<D\Eimm, 13 r^h—*/^ a* 
a^«*^{iffioiH]«g*, 21 M^M^-7h7 
^^^^^A*«*^*t+sfij#<z>aE{k, 22 

{bo 



[0 2] 




— I I I 1 1 L_ 

-10 -5 0 5 10 15 

42)«03Pfn (dBm) 



11 K7>v**cr>A2j«rt£ 
12: «l«to/<-f#-9 h?>y**<BA2J»rtK 




ttifctta Pout (dBm) 



(18) 



0 - 1 3 5 7 5 0 



[06] 
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CD 

3 10 



5 - 




-10 -SO 5 10 
tflgfcBPin (dB) 
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21 : IMM>/W*-9 h7>$/**a>Aa«* 

22 9 h7>y**OA*)«fc 
<C»T*«»MMfc 

23 : 7>y K-^^WA*«*tC»T**U^>^b 



[07] 
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[#M«IjE»] 

[ffifcHB ] ^8^1 U150 
[^iEMjEl ] 

p^at 

[«IE*t*Jl@£] 0 0 0 3 

[0 0 0 3 ] K^^KI^ry^m ±f 
lift, ffitH<7>|El(E*3&st fct^fcVMME) "CfltfflU 2 

r/w»pa*sripj±s-frj: 5 tra. tit, fi£3feff>^>f 

^±t<t^)t^, (281) go^^ jfM^ 



[#«*KE2] 
[4HjE«-*«A«] 9MH* 
[*&jE>fctft3SB£] 0 0 0 5 

[0 0 0 5] '&&<D-?4? nttffr^^tt, ffin 

[#^«IE3] 
[ffljEM^S^^] 9i«l* 
[ffilEM&m i*] 0 0 0 7 
[«jE*»] 3£jE 

[0 0 0 7 ] tfixfcSWttSrfco, 



